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*\ ^ s\3-S>\ ^*J-§- ^1*1 ^^§>7l *fll f^Ml^ ^^-i- -f-7>^o.S. 

^ $\sL2) #m ^H*H *U ^ Y^-* ^7>^^S. SI 

3100: *)1 1 3300: *fl2 

3500: ^ SWl: *fll 

SW2: ^12 4i7f SW3: ^3 ^ 

^ ^^-S- ^7](LNA: Low Noise Ampl if ierHl ^ ^Ml*)-7fl^r 

^3 ^ ^ ^<8^ -§^H as) 3^ 5Utt 7>^ o]s. ^ 

#tfi TV ^ 7] 71^ 5rt°H, ^ ^ -f-^- 4^ €■ ^IJLS ^ 

^l?l^r f^MS. ^^4. ^7]^ A1S7V o>- ^ nflofl^ ^ ^ 2 

^H3# SL^S)^-, ^1S7> tiling # ^^MItt i^^lN ^ 
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^ ^S. t^c = ^al^Jl, ZL ^Uj-l- A^^g- - ^ ^o] ^iL^Cf. 

<i8> ^2fl^ ^3- 7 jiM, pIW^- s-S) ^ 6,144,254:^1^ ^ o]^ a^ ^ Jl o] 

<19> £ 1^ s.^ ^) 6,144,254^^ 7flAl^ ^^J-g- ^#7|# S.a]*V 

<20> £ id) £Al^ w}<4 ^-ol, ^7}±r JL ^6\]X\ ^--f-^ 

*fll NPN H^^l^Ei BN1, *\ ^EfldlAi ^*HHr yflol^ *)} 2 npn H$*1^e1 BN2, 

A}2 NPN H^^]^^ BN2°fl wj-o]^^ # = ^s}7) ^fV *fl3 NPN H^l^ BN3 ^ Ri 

<2i> ^, *fll NPN H^l^l BNl^ # 5 J]Ei^ x\Q^r t^7\^ Pout^f ^S^, «1M 

ife z^-gr ^7]^ ^^cf Pin ^ ti}o|o^ oj^cj. Biasl^f , ^Me^ ^x]^ 

t}-. afli wH°l^ cy^rf Bias i ^ ^jj np N H^*]^ BN1 A}<>Hfe ^*J- rio) ^^^cf . 
<22> NPN H^l^ BN2^| #^E^ ^ ^7]9\ Pout^l ^^f£]Jl, 

*fl2 atol^i ojs^ Bias24 , ^l^lfe 7-jAj-o. -s. 7 )o| oge^ Pin ^ ^ 3 mp N B 

BN3^ # 3 JjE^ 3 ^€4'. 
<23> *fl3 NPN BN3^1 «1H^ A}3 afoH^ oj^c]- Bias3^|- °fl v) Ei ^ 

<24> o]^ ; £ If #S^V<^ ^Sfl^ ^71^ A^^Cf. 

<25> ol^. Aj-EfloflA^ *fll w^jo^ Biasl7> SH(high)S S]JL, *fl2 ^ *fl3 
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Bias2 ( Bias3^ S^-(low)S. ^nf. n}eM JL ^ElHH , *1U NPN 

B 31*1 ^3 BNHr ^S^sM, ^ ^ -^^M- ^r 3 Stbcf. °1 ^-f , ^2 ^ *1]3 NPN 

B^^liEl BN2, BN3fe -2.5.^1}. 

*\ ^eIHHtt A2 ^ ^H3 HH°ii Bias2, Bias3^ *M(high)3. $JL, afll «H 

^ Biasl^ 5.-f(low)3. reH2M, ^ ^EfloflA^ aflo]^ ^--f-^ ^2 NPN H3Ni 

Ei BN2 § ^13 NPN B^^liEi BN37> SH35J-£)°1 o)^o\ ^s. ^^^j-cf o] 

NPN H^fl^l^Ei BNl^ -2.^4. 

^ o}S-o] ^ ^.3]- ^ ^.a. ^*J*ltf. ZL^uf, £ 1 

^1 ^^ V -S- Jl o]S- #6fl6|j^ ^-§-51^ Ei ^--f-^ *fll NPN BN1 

Q #3H*1 Aj~g-sj^ uflc-l^ NPN H^^l^Ei BN2^ °d ^ ^, ^MeI -g- 

*fll NPN B^l^E] BNl^ yflol^sf Hflo]^ ^-f.^ ^12 NPN B31*liE| BN2^ <=HHe)71- 

, ^^7l7> Jl C]S. Aj-EfloflA^ ^-f , *] ojs. ^-EfloflAi Aj-g-5]^ yfl oj + ^3.3 

A2 NPN HSfl^l^Ei BN2£] ^nlE^ t^V^ ^ z]] a] 1^7} Jl o]s. sj^o] *}--§-*H Jl °] 

71^ ^^-fr 7^>Al^Cf. tEth o] ^- ^Bflo^ nfl i=. Jl o] ^ ^-Eflofl^ A>-g-5]^ ofl 

^--1-^ ^11 NPN H^*]^E! BNl^ Wflol^ Cf^fi] ^2flAl^^7> Jl ojS. ^-EfloflA^ n>^- 
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SJEolM ^^Kr 5]JeL^ ^ofl &5L^ ^ 7>i£ ojs. ^^-o. ^S. 

<29> cf^- ^5. q-s o}S. S.coflAi ^ ^H3, 

<30> -g. ^rg^ gc S.^^- ^A] Aj^r <^ H7H nj-ej- ^ 7fl o^S] ^ a.e«1M -§^> 

<31> £ ^o] S c^s 42.3 o. ^ 4iWl7> ^ 7>^ o]S. ^^-g- ^#7l# *|)^Hr % o) 

A. 

Sl-Jl, JL o}^ ^ ^1 cf7>ofl o]7>€ ^1^1* ^HO S *fl2 ^7>S #^^V 

^]7>^ ^IJll- ^ *fl2 ^7>S #^*Rr ^12 f^H, 

5]^ ^1 g *fll afll ^7H1 ^Sl^r *fl2 ^7>1- afll ^ 
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1 3-3" if"*} Si , ^ al ^ *Hfe <y ^ #o\] ol7>£l^ 

*Hl ^°1 3]^ 7}- °J ^ €$M?lJL, ^ ojs. £ j=^ 

A>olofl cfH4- d £^ ^ -g- IJ^HH 7>£ o]S. ^ 

^#7Hi sa^-i, *u ^ A £^r m. ^12 ^ *ii3 ^ , *ii3 <a*H < y7>si^ # 

^l *131^ *fll ^}^^\ A2 = ^ <£°1 TlH^ ^ ^7.}, ^ 

^5)- <a^^# if-sj-ZI, #-3- 4i7]-^ afll ^7^ afll ^^S] 7fl2 ^S^-al, 7fl2 

#*Kr 33- ^S]^^ ^^H, 7413 #*Kr ^cf^ ^1 ^*£*\ 

A I Si 5} <9^^ ^SH, 7i %V o} J7 o]4=- _S.£L 

X\ 7^11 ^sM^ HG-4°Hi 917}^\JL, ^ 7112 ^^^SL 

3. ^12 ^« Tfll, >H12 ^ 7113 *ll3 ^Hl ^71-51^ Ti^-cHl a] 

31 *H *fll ^7}S.^-B\ 7112 ^VS. JLeL^ ;£J=0] <#o] TlHSl^ Till ^ JlXfl- S.^} 
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<4 , 41 1 ^ i*}^ ^2 &*}±r 4|2 ^#€3 41 1 ^*Ka, 41 3 #*Hfe *i °1^ 

S=. -g-^A] *fl2 ^^W^ LG-aM^^ ^^l 9\7}$v\, 4U i*Hr 41 3 

3^r€ ^ 4U, 412 £ ^3 #*}» lfs}u] , ^13 ^]7> 

slxr «l3fl*H 4H QA^A A 2 &*}S. ^^l <y:ol ^l^s]^ ^2 ^ *fl3 # 

# i*h ^°« V £ ^ i5.it i^>JL, 4|2 ^ 2] 4|1 #*}^ A2 # 

^4 5} ^2 #*>* ^^*>J1, A2 A3 i*}£] ^12 ^S.Jf^ *fll 

i*}^ 411 #*H1 , 413 #*>fe i5.i^ ^^slji, ^s. ^ 

^i 4ii #*>^ ^41 ^^ji, 413 ^<a- i^ion f ^cy- ^ 7 \ 

£ £tf i5i2] e]-#£- |4^. ^ 5\3-t= 411 ^ *112 ^aflAlE-l, ^ ^13 

T^-fr S^>J1, 4|l $1333 ^2 Sl^l ^ ^^AlE^ ^^Jl, E}-^ ^2 

«|J ^S-H, *fl2 ti^El^ B}#^ ^]1 n3^^, ^sflA]E^ E}#^ ^2 

413 #sfr ^#^1 ^^mcf. 

<33> c]^ ( £ #o. ^efl^ ^ # ^ 7 ] ^ 7flo]B ^f-*g ^ 

<34> £ 2a^r ^Hflsl ^-f-^ #^-7l# £AltV 2lS.IE.olcf. 

<35> 5. 2a4l S.*]& yj-sq- ^-o] , -^-f-^ ^#7l^ NM0S B 31*1^3 MS21, 41 1, >fll2 ^ 

413 <y^Ei L21, L22, L23, ^ R21 ^ V21# i^-^-cf. 
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NMOS B^liEi MS21^1 iELefl°l^ *fll °1^E| L21^ <£&3\- 3^sq<H ^7)^\ Pout* 
^^sfji, 7flo]Bfe ^ R21 ^ ^13 <y^El L2351 ^cKa)- , *fl2 *1<3e| L22 

3 ^#4 *fll tl^El L21^ Ef^ ^ VDD^l A]2 1222] e^^- 

^3 ol^Ei L23^1 EfcK^ ^#71^ <$z$r£ Pi n * ^-2.^ V21^ *\*& 

R21S] Efcf g ^ A>o]oil ^^^rf. 

«fl °J7}^1 ^ISl- fe£r ^1^5. 7]^, iii 5)5}-!- ^ <^ ^ ^ #** nfl ^ A] 

^ T °M. ^ #^7)^ 2^2] #* o]^.^ o^t-fl ^^-t}. ZLEi 

q- o]^e^ L23 ^ NMOS B^l^ MS212] ^sHa!^ ^&°\] 9]^ ^S- Jl^-S. <£$\ 

<37> £ 2dtt ^efl^l 711 o]e #^7l# 

<38> £ 2b<^l 5l*\$\ w]-^ ^-ol ( o]e ^.^.^ ^^-71^ NMOS H^l^Ei MG21, <?l^Ei L24, 

7]3flAlEi C21 ^ i^.^ 121* i^*VcK NMOS H$*1^E| MG21-S] <y<=lE| L242) 

^#5]^ ^712] Pout* ^SKu, TflolB^ V22^ ^ ^Hl 

, ±SL^±r #ff- ±£i 1212] ^ ^ ^^fl^Ei C212] ^^slcf . 

V2221 cf-E ^ #*V^ ^ *1 3 ^ , <?l^Ei L24^ E^^ ^ VDD^l ^^M, ^ ^SL^i 121 
3 ^^mnf. ^3rflA]E^ C212] Ef^ ^712] o^cj- Pin* ^^^cf. 

<39> £ 2b^l £^1^ TflolH #^7l^ Pin* -f-Sfl <^7>€ 4!JL« 7-1 0)^.0.5. 

71 nfl^l, ol^-s}- ^ M-^o) £ 2a^l ^ ^7H1 ^^^14. 

7-1 ^ ol i/gm(B^^?i^^i^i)olp.S. NMOS H^l^Ei MG21^1 X = ^ 
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gm &-8r 3i^o_S,^, ^ tt^r ^ ^ ^7) <^ ^ ^. 

^ £ 2a^ JE^s} ^^-7] fi] ^il^E ^ ^A^, 5E^} 7flt 

olH ^f-^ ^#71^ #^^1 ^ff-!- 7>^A] 7^ 3]St ^-7>^-O.S^), 7>^ Ol^. 7 j- 

<40> o]*}, ig^ol ^^Al^ofl tct-g- ojs. ^^-g- #^711- ^^th^. 

<4i> a. ^o|j 7><£ o]4=- 7^^- *§^7)ir M0SFET H^^l^Bi tf. 

^ 7fl °] j= , dtSL^, ^ H.eflo]# ^ul^Vcf. M0SFET B3U1^£^ t^MB^I 9l7}£\$= 

*L#^ 3.7) ^ ^*), :^^^E| _ELefl°}0_iiL S^r H <3°-S ^-^tt ^ 

y oHH ^3^r ^cf. °1 3 ^ 4i7>S.^ wH#sf H^^l^El(BJT), 

#7fl Jl4 H^^I^eKJFET), ^ ^sj-^ «V£*fl #31 Jl^I- H^^I^eKMOSFET) ^ ^ i&S. 
^1 #31 iL-4 H^^l^Ei(MESFET) ^o] £icL. 
< 42 > i7} f^HJE °)f>}2) ^oflA^ M0SFET* f^iLS. ^<5}jl7} ^Vt}. zi 

elM-, ^aI^ M0SFET o|-u|e} ^30^ i€- r^Hl 3-8-*!- ^ 

tr)-£M, al^- ^- t^HoflA^ MOSFET-g- f^iLS -S^SH", ^ Vt §^ yfl^s)- w^7> 
MOSFETiLB ^§3^ o>u|cf. Htb, o^s} ^^Hfe M0SFET-I- ^^^.^ 
■& 7fl^^- MOSFET^IS ^■%-^ ^ o\) 7>^^>cf. 

<43> 5L 3Sr ¥ ^^2) A] ajl oil *HE- 7>^ o]S. 7^^- ^#7ll" 7fl^ O.^ £ A] *V s| ^ 
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< 44 > £ 30H n\9\ Qo] t ^ ^^Al^ofl rcf-g. 7 >^ o)s. ^3.7^ XU 

#^-^1(3100), XI 2 ^4(3300), ^ 33.(3500), ^ XU W ^ SW1# 5L^-tb^. 

XU ^^4(3100)^ XU #*}(301) 3* Xl2 303)1- ^l^Jl, al <>1^ JSLEojH XU #7} 

(301)^1 <?]7m AjJll- ^7H<?1 #£~g- s^sHs]-^ fe£ ^Al^lcf. x]2 

(3300)^- XU ^V(305) £ X|2 #*>(307)« ^l^ul, ^ o]^ fic^j x]l ^(305)^1 °1 
7>€ °l^-g: XM*M ^Al^lcf. ^ 33.(3500)fe XU ^ X|2 #*K309, 

311)1- ^al^Jl, Zj- o]S £.t=6J|^ S)S. 7 > ^5. ^-^SAi 3)-8-^l $>51^ XI 1 

11(3100)31 °Jsl c dit aJeji^ 

<45> o]t\, ojS.^ ^-7^11- £ 3* #4*1 ^ 

<46> ^li ^4(3100)^ XU ^K301)^ -a^^ ^ 5}3-(3500)£l XI 2 ^>(311)^ 3^r3 

Jl, XI 2 #*K303)^r XI 2 #-3-1(3300) XI 2 #*K307)*q- ^7)9) #§m 

Pout-ir S^W. XI 2 #^^(3300)^ XI 1 3r*K305)fe XI 1 ^ SWI^I 34^cf. 

^3 ^ 3)3(3500)21 XI 1 ^V(309)^ XI 1 ^ ^3: SWl^l b}-^ ^-g- ^ 

7\$\ ^^^r Pin-i: ^tb^. 

<47> £ «a^H*fl 4^ 7}^. #^7lofl £ 3<^1 JE*1€ zj- 

°1, XI 2 #^-^1(3300)^ XI 2 ^V(307)^ #^3- Pout Tj-ofl ^3 cfs}- ^cj- SW3 o] xl^€ ^ 9X 
A. o) , XI 3 #3" ^ SW3^ ojs. ££ ^^-a] xl 2 #^^(3300)^1 #3 4J*-» 
#^7l^ #^cf Pout ^11 L+E^M-i^- 

<48> olSh ^ofl ^^Alo(6|l ttj-= o]S ^^-o. ^S. 7 ]^ ^T^t}. 
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<49> o^^Aj^jo,! 7 >^ ojS- T^-g- ^^-71^ ^A]^ Aljrol ^ ^ efl^ojl 4^ 

<50> J7 -g-^ ^-f , ^ ^£ ^ JfA]^ ^ #-g. 7> 

3-g-«- ^ 9X^. nJ-eH, ji °1^ ^ A>-§-^ 7}^ 

^^|«flo> ^H, zi-z^ ^ a] ^ ^cfo] ^ oieitt ^> ^H3# jlb}*H°> tb 

<51> J7 o]S- ^-f , *)U ^ ^ 7flw 0 >£lJL, HG-W>^<H^7> *fll ^^(3100) 

°fl ^7^.^*1, ^#^(3100)ol «-^3^£K SEtb, LG-^V°H^» ^-g-J^S.*!, 

A2 #^^1(3300)1- 

<52> ttj-^i, o}^ 5LEL ^ ^ SW1°1 7flw o V^o.S.^, ^ o}^ 3-B.<=)}*] ^ 

*}"*Hr ^12 ^#11(3500)^ <$x\*d^A JL ojs. -g^S}^ *fll ^€(3100)^1 <3*^§- 

SMI SH, #*1 ^ll SWl^ 7fl« c > ^^^^^-ol ol^. £ c sj^oll 

*1*1t11 ^cf. =L&\i}, jl ol^. ^1 ^^^(3100)^1 ^J^S, >d 

^3 ^ 5^^(3100)^1 SJ«H I§ ^^91 50-75 ohm^-S. ^ £M , ^ SWl^ 

7H y o V 50-75 ohm iL4 ^s]^^* 7>^cf. ^, ^1 ^ SW1 ^ 7 fl 

* «M^7} ^i #^^i(3ioo)<^i ^-*>s.>h ^l^lfe ^ ^ 

^ ^^AHHl 4^. o)^ 7-1 ^--g- ^7lfe i ol^ S^oflA^ s)^^ ^^-i- ^ ^ 
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<53> ^ o]^ 3.B.9] 7gJ$- t ^1 SWl^r JI, LG-tiV°l <H ^7}-^^ , A}2 ^ 

^€(3300)^1 *^s]-slt}. St!- HG-wj-ol^i!- o]7>*H ^-g-^S^ , *fll ^#^(3100)* 
^^M^H}. 3^ 35.(3500)^ ^ £H.<HH ^1 #^-^(3100)^1 °J^cli# 

3*11*1 & (■§■# 50-75 ohm) <>1^ ^ ^^^^^ ^^Al^cf. tt)-^ , 

x\ o)^ S-=o^ 73°- *fli ^^( 310 0)ol ^2 #-2-*! (3300)3] ^S>5>| ^-§-^1 &7fl 
^ 5L~«\}*\ 7>^ o)=. ^^71 7> 2^2) tffltf - olTll €4. 

<54> £ 4 ^ wVtg^ cf^- -^A}^]^ ttj-^ 7>l£ Ol^- 7j^-g- #^7l» J£A]*V $\£_^o]v}. 

<55> £ 4 ofl M^O] Cf^ ^*H*r 7 j-# #^-7l<2] <g ^ ,£ Pin A 

# Pout^H] ^14 ^ SW4°1 afl^t^ £ 3°fl U^UHH] 

^ #^7]2f 3Hr4. ^ 4^ 7>^ o]^- *| 

^ ^-f^l ^ ^14 ^ ^ SW41- -f-§H #^^r Pout^-S ^ 

<56> £ 5axr i 3^ 5L 4<Hl 7 >^ o]^- T^-g- #^7lofl olc^ , ^^(3100)^ 

<5?> £ 5a<>fl yfaf ^-o] t ^fli ^^(3100)^8- ^^^^.S. ^^ji, ^7]- 

MS51, Sl^l- 0 J^^^ DI51, ^ 7i*j- R51^r i^x}. 4i7> MS51^ JE.efl«y^ ^1 

(3100)^ ^12 ^7K303)# 7flo)E^ ^ R51 o) ^^s\o] #^^(3100) 

5] ^11 ^-7>(301)1- ^Sl^ S\s\- DI512] ^#^cf. 7^J- 
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ul, Si Si- DI51^ ^^l^cf. <ys]oii DI51^ ^I^Ei -f-sl ^ i 

7> S^r ^ ol-g-^H ^ ^4. 

< 58 > ^ ^Mfe, ^- 7 1 *Jt^ §ol, ^ S.^ o!4=- S-^o] JHr*M, ^ 

^ :^7> MS51^ ii^l Sis]- ^sr)^ DI51S ^-n, ^ ^ g ^ ^^8: 

9X^. 5- 3°fl £^1^ H]-sq- ^-o] ; ^s.^( 31 oo)S] ^V(301) 

ofl ^ 5]S.(3500)1- ®& ^ «g ^ Sa^. 

^-S- ##7l7> 3|J1^ ^^g. ^ ojcf. 

<59> £ 5b-b £ 3 ^ £ 4<^1 7 >^ ojs. 7^0. ^7]^ ^ 2 ^^(3300)^1 vflJf ^ 

<eo> £ 5b*l)*i 4^- , ^2 ^^€(3300)-8r TflolB. ^g-f-^ilS. , 

(510) ^ 7>^ ol^-«.(530)l- ifj-^cf. 

<6i> ^12 #^(3300)^ #^(510)^ *ll 1 MG51* i^t}. *l]l MG51 

^ ^efl^ 7>^ o]^«-(530)Sl ^2 ^ 7fl3 ^ MG52, MG53^ ±3.^9] ^^Hl 

5]JL, TflolB^l^ 7-1 oI-e. 2.0 ^ a] ^12 ^^(3300)^- SH^^lfe LG-«H<H^ ^i^l 
S]7}s)*l, *fl2 #^1(3300)5] *fll #7}(305)1- 

<62> g-t£<*j o^^ofl ^ 7 >^ o]S. ^^-o. -*S. 7l oll &<>H , *}&^*W}$= ^ 

4:7V MG51S] ±SL^ ^ ^^1 a}o]6\] ^ ^SL^(^}5\7) Q^t, £2 %^)7\ A]^QA. °1 ^ 
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* ^ 913., #^(510)3 ^ <£s\&± 3^3 « ^ 91^. 

<63> afl2 f^- 4 (3300) 3 o]s.^( 530 )^ 42 ^ *1)3 MG52, MG53, 

V51, ^ 7>^ *I<y- ^JLi V52-& JEtKh}. *fl2 ^ ^> MG52^ = efl°l£r *fl2 ^-^(3300) 
^ *fl2 ^>(307)# TflolHfe V51 ^^S)jL, ^^.i^ ^]3 

^> MG53^ i^-i^ ^^sjcf . ^13 MG53S] ^efl^I^r VDD<H1 Jl, 7flo]B 

^ 7>^ V52<H1 ^^^cf . ^fl3 ^ MG53^ ^efl^^r VDD ^ 3^5) 3L, 

TflolH^ 7>^ i^.^ V522]- ^^slcf . 

<64> ^w.( 510 )^ o]e ^-g-<§ o_S afil ^^1- MG5M- A}2 ^€ 

(3300)^1 *U ^>(305)<^1 917}%. ^Al^cf. ^§-<8 ^71^ #7l ^^tb 

<65> 7V^ ^l^Jf (530)^r 71-^ ^-2-^ V52# *i|<H*H (510HH *J^-7> 

^2 ^ all 3 ^ i7} MG52, MG533. ^ ^ 5]^ ^^^o_^^ t ^ 2 ^^^(3300)^] 

all 2 ^7K307)S.^Ei M-o.^ 7}y&*\7]3L, afl2 ^^(3300)^1 <g^3 o_ S S 

^ ^ 514. Stb, 7>^ ols-«.(530)^ ^ 4i*V MG51°fl = ^ 71^1 
7) nfl^-ofl ^S. MG51 o} <£^is}7)} *}^, afl2 ^^(3300)^1 

^ 7]*] &*r4. ^^i, £ 5b^l SL^s} Tfl o]H ^-f-^g ^21 5Hr afl2 

^H(3300)* ^ 7}i£ ol^-o] ^51^ 7^ o]^. SJELofl A>-g-^, ol ^ 

^sH7l*l <&Slt£*\ <£^^91 7>^ o]^. 7l^# ^ ^i, ^^^o] 7^ 
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<66> £ 5c^ £ 3 ^ £ 41 7>^ o)^ T^-g- ^71^ ^ 5] S( 3500)1- 

<67> £ 5c d\) ^o], M. .|}-Tgo} ^^Al^oll n]-^. ^bM^ ^ 2]5(3500)Tr H 

^ 12 °i^Ei lsi, L52, Ti^Ei C51, 3> ^2 SW2# i^q-. 

<68> o)&i] <Q#-£r 12 ^l^Ei L52 ^ tHI^E-I C51^ Jl, eJ-^ 

12 ^ ^ SW2^ ^^t}. 12 <&&\&\ L52^ ^ 5] 5(3500)^1 1 

1 ^K309)l- ^>$*KiL, ^sfl^lBi E}^ AliJ]3 ^ 35.(3500)^ 12 ^V(311)» 

^^*>^, 12 ^ ^ SW2^1 E^^xr 3*1 €3-. 
<69> a. <^XHH tcj-s. A|BH^j ^ 315.(3500)1 Sl^i, 12 ^ ^> SW2fe JL 

o)^ 3.E., ^ HG-^}o]o]^ 7 } ol7f£H H #^il(3300H ^3HH ^^o. 

^1(3100)^1 «1M 51-^1 ^ $\ 5.(3500) 31 1 1 =§^^(3100)5. ^l^^^l ji 

o}^ S.B. 5)$. -ir^Sl <^ ^Sl-Sit ^^;5]£^- ^^t}. 

<70> 5L 6a-& £ 31 £^13 7>^ o]s. aj^vg. ^3f-7l* £ 5a, JE5b ^ £ 5c 1 s\S. 

<7i> £ 6a 1 S>m w>sq- ^-o] ( ej^H^ n^s. 7 ]-^ o]s. ^ ^7)^ ll 

^ 12 f^"S(3100, 3300), ^3 ^ 5)5.(3500), 3l H ^ SWl^- Sf-^K 

<72> 11 ^^.^1(3100)^ i:^ &%-%°.3, , -H 2.JE.1A-1 ^S^, 12 ^ifi 

(3300)£r I^IB ^^^.5 ^SH, ^ 5LE°IH -g^^i}. H^V, ^ s]5 

(3500)^ 12 ^ SW2-fr It^H , JL o}^ 2^1 H ^^(3100)^1 
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* XZH^- *)U ^€(3100)^1 ^-g- ^^l^lJl, *| ojs. ££oi|a^ ^1 ^s.^ 

(3100)^ ^ &&*}^ ^€(3100H *)]2 ^-^(3300)^ 

3-^ 4-§-*M QSL^ ^-^HH 4^. 7 >^ o]^. ^71^ 

0 ]s. s.S.^^ 2)3^ *r £4. 

<73> £ ^ofl tt}--g- 7}«i ojS. ^^-o. ^71^, ^ ^ o]S. JLAjo] ^E)^- 

JL ojs- 2.= oflA^ ^ ^.ig afll ^^(3100)* oj-g-^ji, ^ ^ <g4^ 7>^ 

O] -f^*}ul ^^-o] ^o.^ 7 >^ 7l^ol 7}^ o)SL 7^0. -^ 7 ] # 

tt £ 4°fl ^4 cf^- ^ SW4-§- "r^l Pout °- 5. ^ S-f-^J o_ 

<75> £ 6b ^ 6c 7>^ ojS. ^#7]7> Z}-Z]- 2 S.= ^ o]^- S.= o)]A^ 

^-f , ^Aloflofl 4=. AjEH^ ^ 3} 3.(3500)21 *^-ir Jit* #A%f>] ^ 

*>7l fl«H *U ^^(3100)^1 ^7}^iL5. £Alt!r s^S^t}. 

<76> ZL oj-ij. 2.^^ ^ o. j 2 ^ SW2^r 7fl«J-S]jl j S^S^ afll ^#^(3100)^ <g 

^7>32.5. ZHG.on 3. M-B]-^ ^ $14. o] nfl, ^2 °l<2}Ei L52 ^ ^3fl*l^ C51» <>l-g-S} 
^ *U #^-^(3100)^ ^^^i^* ^^Al^jo.^ J7 o]^- Aj^O. £0. 

^ ^, 7}^ ^7]S 5)cfl^ ^1^, PirH ^i^^- ^^Hl ^11 

(3100)5. ^i^^ 3)cfl 7 > 5)2.5. sl^SHa i 2-JE. <37fl ^4. 
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<77> ^ ol^- 3 o. ^ 2 cj^- +x£ SW2^r ^^ZL, «) 5)-^ *fll f^€(3100)^ 

ZLG.offS q-Ef^i ^ 5titf. o^H ZLG.offfe ZHG,on4 Zl ^oj cfe 

^ 3H ^*>5I^, °] «fl, ^ 2)^(3500)^ ^ *fl2 °l^Ei L51, L52, ^ 7] 
C511- Sf-s>7fl ^tf. *fll <?]^E| L51^ ^€(3100)^1 ^ 2nE.(309)4H 

^t\\o\ <$^ aj^^s. iioi^s. ^afl^l <y^€i SHr^. *K2.5. 
-H, z\ ^ S.J=£] ^-f , *fll ^#^(3100)^ <33 *)12 =§-^18(3300 HI nl^^l 

&7fl ^cf. uJ-eM, 7}^ -s 7 )^ 0 ]ul J^s^ ^12 ##€(3300)^1 <g 

^ ^^3. 3^3<H, Pino] ^.AH, *fli ^^(3100)5. 

^3^-3. (H 35-3., *fl2 ##iS(3300)3 ^i^slfe- ^Cfl7> 3 3 3- 

€ °)~ JZ.2E IR^ ^Tfl ^cf. 

Ml 

<78> £ ^ofl n^eoi, ^^-g- ^7lfe Zj-Z^ o]^ ^*Kr S)5L7> tf^r 

S-^H ^^0.5. ^*Hr Aj^ofl p]^^] ^AO S ^] , z^Zt^ SjS^ 

<79> SL^, ^3. o]S. JSLELoflAi o]^, ^ JLA^ Ai^ -oflAi 

<81> Ei uj-°>7V, ^-^o] ^iL cfBJ- -f-^H ^AJ ZLU^^ # 
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[^^8- 1] 

*fl 1 S ^"71 ^^S]^ *fl2 #7>}S ^W^aL, JL ^-7} *Hl 

#*H1 ^17}^ Aljr = ^ ^O.^. ^"71 ^12 ^7>S. #3*Rr *fll 

°J7>51 Aljr-g. 7i o}^c LS _ ^"71 *J|2 ^7>S #^*Rr *||2 

-*7l <y?m £ ^-7] ^12 f^H^ *fll ^} A}o}6\) ^^S\o] f 7<\ om 5LB. ^ A] AV 

71 <g^icHi ^i7>^ Aj. 7 ] ^2 #4^1^ *iu ^7>s ^sRr *m #n ^ 

Sl^^r ^tfl 7 > <^ <ys)<=I^« 7lJl, *j o]S- j^o] ^ 

0^ o^^m. #^^c LS _ ^^71^ 7>*a ^ 7 i. 
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2] 

Xl2 #^1^ X)2 * 4>7] *}<>H ^cf^- d| Ifsf^ 7>^ o]Js. 

3] 
4] 

^7l XU XU, Xl2 ^ XI 3 #7># S^-SH, ^-7] X) 3 Sl7>5)^ ^"3- 

ofl *13]*M A oM XI 1 ^>S^-&| #7l XI 2 #7}sL oj:ol XH^xr ^ 

7^oK ^ IMI, 

-^■71 ^S. ^}$\ XI 1 ^"71 XI 1 X]2 ^7>1- ^^JI, XI 2 ifr*}^ ^"71 

SIS)- ^^^l , ^"71 X13 ^7>^ A o V 7 ) QjtJ.^ ^^5]<X ^-71 XI 1 ^ 

Xll ^*KEL, #71 ^ Bl-^1^ ZL Ol^. ^ Al AV 7 ] ^3-^ 

^^W^ HG-wl-olcX^ ^<y-ol o]7>5lJL ( #7l Si 2^ ^e^ii) E^^r ^*l£H, #7l # 
# i*Bf #71 XI 2 #7} ^flAS 7^ o]=. ^71. 

[^^J- 5] 
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A2 m, ^12 ^ 7)13 ^-71 7fl3 ^S]^ ^i^- 

ofl Aj- 7 | ^j! #7} ^2 ^s.^ o^o] 7)H £] ±- 1 ^S. ^ 

4t SW^, ^"71 ^ ^7>£] *j|2 #*Kr ^"71 ^2 =§^-^ ^11 #7}-!- ^ ^ , 7)1 

^U, *)12 ^ ^113 #7}# #7] m <&7}S\±r &<&<^ # 

7] 41 &7}g-^-B\ #7] 7112 &*}S. * 5^ ojc] ^H5l^ 7112 ^ 7113 ^ 4l7>, 7}*]- 

^•71 7112 ^Z- 4l7>Sl ^V^- #7l 7112 ^#€^1 ^12 ^7}!- *g # §>ZL , 7112 #7Rf 

^"71 7113 4l7f^ ^7ffi} ^^£]<>1 ^"71 ^§j^ ^1 ^ ^7}°} ^ U 

^ , 7)13 #7}^ ^i^Sl ^^5lJL, >S-7l 7113 ^ ^7>2l Till #7}^ 71^ ofl 3 

^£JaL, 7113 ^7^ 7>^ 7i<y- ^^.^ofl ^^H, ^oj- ^o.^ ^ ^o}- ^_2.i<2} 

3*13^ 7>^ o]^- ^71 
6] 

711 5a<H-H. 

^•71 7^ ^ ^)2 Tl^flAlEi, g ^ i^Jl, 

^"71 71U °±&E]2) >^7l 7112 «J ^-71 TlSflAlEiSl- ^^>J1 ( #7} 

^cfo} ojcfofl ^5^, tf 7 ] 7fl2 ^7} ^ 5\3_2) Tfl 1 ^7># ^ 

31, ^71 7-) 3fl 7.] E-) fil #71 Tj^- 31SS1 *fl2 ^7>» <S # ^ , #7l 

^7l£]^ 7>^ Ol^. 7-1^ #^7l. 
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